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PREFACE 



A Secondary Mathematics Curriculum Committee has been formed under the supervi- 
sion and direction of the District Mathematics Coordinator to provide guidelines 
for the orderly evolution of an improved secondary mathematics program. This is 
a standing committee with representatives from each secondary school in the dis- 
trict. 

The responsibilities of this Committee are to establish general principles of 
curriculum planning and revision; to develop and maintain the kind of curriculum 
that facilitates the implementation, coordination and administration of a good 
mathematics program; and to continue to evaluate the revised program. 

The Committee has outlined, in this booklet, the courses of study offered in the 
secondary mathematics program of the Kent School District. This general intro- 
ductory guide states the philosophy, organization, and general scope of our 
secondary mathematics program. The committee has and is developing, a detailed 
study guide for each course offered in the program. These guides are to serve 
as an aid to teachers in the presentation of the various secondary-level mathe- 
matics courses. 

It is hoped that this series of publications will provide a basic framework within 
which each teacher may work and develop, through ingenuity and good teaching . 

methods, a well-rounded satisfying program for the students he instructs. 
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PHILOSOPHY OF SECONDARY MATHEMATICS CURRICULUM 



The Secondary Mathematics Curriculum is designed to extend to each student the 
opportunity: 

to know as much of mathematics as he has the capability and interest to 
learn 

to acquire the vocabulary and skills necessary to converse, read and write 
clearly and correctly about situations involving quantitative and spatial 
relations 

to develop competency and accuracy in the analysis and solution of mathe- 
matical problems and to apply similar procedures to non-mathematical situ- 
ations 

to develop an awareness and appreciation of the pattern and structure of 
mathematics so that generalizations may be formulated as a foundation for 
further learning and practical application 

to understand mathematics as a continuing creative endeavor with aesthetic 
values 

to appreciate the interplay between the development of mathematics and the 
development of our cultural heritage 

to appreciate the importance of mathematics to vocations, professions, and 
many future studies and to become aware of opportunities which are made 
available to individuals with various degrees of mathematics competence 
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ORGANISATION 



To insure the successful implementation of the Secondary Mathematics Program, 
the curriculum must be organized: 

to provide a criteria for placement of the individual student at a level 
appropriate to his particular needs, interests, and abilities 

to set up a basic minimum body of material to be covered and adequate 
standards of proficiency to be achieved in each course 

to provide a continuing emphasis on desirable concepts with each succes- 
sive course building on previously mastered material 

to maintain adequate flexibility to allow for incorporation of recent 
findings of recognized authorities, new materials and teaching aids 

to provide for evaluation and improvement of secondary mathematics cur- 
riculum by the Secondary Mathematics Curriculum Committee 



IMPLEMENTATION 



The most important single factor contributing to the effectiveness of the Secon- 
dary Machematics Program is the classroom teacher. The teacher will aid in the 
implementation of this program most effectively: 

by utilizing this general guide and a syllabus as developed for each course 

by informing the students of grading standards and the level of performance 
required for successful completion of a course 

by using interesting contemporary materials with challenging and appropriate 
mathematical content 

by providing opportunities and encouragement for student imagination and 
creativity 

by recognizing, fostering and utilizing student contributions 

by making the mathematical processes meaningful rather than simply mechani- 
cal through continuing emphasis on the basic principles of mathematics and 
the processes of thinking which a student employs while solving a problem 

by encouraging written and oral expression of thought processes in an or- 
derly arrangement which is complete and accurate 

by providing the student with adequate applications of the subject matter 
and with sufficient practice in problem solving to fix concepts and maintain 
skills 

by employing a level of rigor appropriate to the mathematical maturity of 
the student 

by utilizing tests which not only measure achievement but are of an in- 
structional and diagnostic nature as well 

by pursuing scholarship in relevant knowledge 

by continuing to develop proficiency in the techniques of mathematics in- 
struction 



MATHEMATICS COURSE STRUCTURE 
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TYPICAL MATHEMATICS COURSE SEQUENCES 



GRADE 
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Accel. 


Modern 


Modern 


Modern 


Basic 


Basic 


Ba«ic 




Math 7 


Math 7 


Math 7 


Math 7 


Math 7 


Math 7 


Math 7 
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Alg. 


Modern 


Modern 


Modern 


Basic 


Basic 


Basic 




1-2 


Math 8 


Math 8 


Math 8 


Math 8 


Math 8 


Math 8 
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Geom. 


Alg. 


Alg. 


Pre-Alg. 


Basic 


Basic 


Basic 




1-2 


1-2 


1-2 


1-2 


Math 9 


Math 9 


Math 9 


10 l 


Alg. 


Geom. 


Lab 


Alg. 


Pre-Alg. 


Basic 


Basic 




3-4 


1-2 


Geom. 


1-2 


1-2 


Math 


Math 














1-2 


1-2 
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11 


Trig- 


Alg. 


Geom. 


Lab 


1 Alg. 


Pre- 


No 




Math 


3-4 


1-2 


Geom 


1-2 


Alg. 


Math 




Anal 1 










1-2 




12 


Math 


Trig- 


Alg. 


Geom. 


Geom. 


Alg. 


Consumer 




Anal 


Math 


3-4 


1-2 


1-2 


1-2 


Math 




2-3 


Anal 1 






or 










or 






Lab 










Engr. 

Math 






Geom. 







These charts illustrate various course sequences available to mathematics stu- 
dents . It is not intended to be exhaustive as the curriculum has been struc- 
tured to meet a variety of student interests and abilities. 

The track which a student follows is not necessarily permanent. The student 
may move from one trad to another or terminate his studies at any time after 
completing the district graduation requirement of three semesters of mathematics 
in grades 9 through 12. 
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SECONDARY MATHEMATICS COURSES 



BASIC MATH 7: (2 semesters) 



Purpose: To provide extensive review work for the student deficient in the 

basic skills of arithmetic. 

Prerequisites : Seventh grade status and a grade placement two or more years 

below grade level as indicated by a standard test of mathematical 
achievement. 

Topics to be included: Place value; the four fundamental operations of arith- 

metic as applied to whole numbers and gradually extending to fractions; 
measurement; principles of order; grouping, zero, one, ar.d distributivity 
elementary number theory; and an introduction to rational numbers. 

MODERN: MATH 7: (2 semesters) 

Purpose: To provide an essential part of the mathematical background that all 

students will need as adults while at the same time laying a solid foun- 
dation for any future work in mathematics. 

Prerequisites: Seventh grade status and mathematical grade placement above 

5.0 as indicated by a standard test of mathematical achievement. 

Topics to be included: A careful study of arithmetic with attention to both 

structure and skills; an intuitive study of the geometry of plane and 
space figures; and the properties of the set of whole numbers extended 
to the rational numbers. 



ACCEL. MATH 7: (2 semesters) 

Purpose: To provide an enriched and rigorous program preparing the superior 

student for the study of Algebra 1-2 in the 8th grade. 

Prerequisites: Achievement of at least one year above grade level in mathe- 

matics and reading as indicated by a standard achievement test and pre- 
ferably an I.Q. score of 115 or higher, or teacher recommendation. 

Topics to be included: The development of the properties of whole, rational 

and real numbers; an intuitive study of the geometry of plane and space 
figures; and an introduction to open sentences, relations, functions 
and elementary probability. 



BASIC MATH 8: (2 semesters) 



Purposes To continue the work of Basic Math 7 
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Prerequisites: Eighth grade status and grade placement two or more years 

below grade level as indicated by a standard test of mathematical 
achievement. 

Topics to be included: An extension of the Basic Math 7 topics; n umb er 

bases; special products and quotients; estimation; fundamental opera- 
tions with rational numbers; and decimal and percent. 

MODERN MATH 8: (2 semesters) 

Purpose: To continue the work of Math 7. 

Prerequisites: Eighth grade status, mathematical grade placement above 6.0 

as indicated by a standard test of mathematical achievement and suc- 
cessful completion of a 7th grade math course. 

Topics to be included: The development of the number system; an intuitive 

study of the geometry of plane and' space figures; an introduction to 
open number sentences, relations, functions and elementary probability. 



BASIC MATH 9: (2 semesters) 

Purpose: To provide extensive review for students deficient in mathemati- 

cal skills. Although it is not intended that this course be directly 
followed by Algebra 1-2, hopefully, the course will serve the purpose 
of stimulating interest to the extent that many students will desire 
to continue into a pre-algebra program. 

Prerequisites: Ninth grade status and grade placement two or more years 

below grade level as indicated by a standard test of mathematical 
achievement. 

Topics to be included: Further study of topics developed in Basic Math 7 

and 8; equations; selected topics in Euclidean Geometry; ratio; in- 
troduction to negative integers; and graphing number pairs. 



PRE-ALGEBRA 1-2: (2 semesters - grades 8-12) 

Purpose: To provide an adequate background for students who wish to con- 

tinue in mathematics but who are inadequately prepared for Algebra 

1 - 2 . 



Prerequisites: Completion of Math 8; completion of Basic Math 9 or Basic 

Math 1-2 with a grade of C or better; or teacher recommendation from 
Algebra 1-2. 

Topics to be included: Basic operations and concepts of Algebra inclu din g 

set theory and notation; mathematical expressions and sentences; logic; 
factoring of integers; number line concepts; the real number system 
and exponential notation. 
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ALGEBRA 1-2: (2 semesters - grades 8-12) 

Purpose: To provide an adequate knowledge of fundamental algebraic concepts 

both as a preparation for subsequent studies and as a basic mathemati- 
cal tool. 

Prerequisites: Completion of one of the following: 

a. 7th grade accelerated math with at least a B grade and satisfactory 
performance on a standard algebra prognostic test. 

b. 8th grade math with at least a C grade and satisfactory performance 
on a standard algebra prognostic test. 

c. Pre-Algebra 1-2 with at least a C grade. 

Topics to be included: Sets; logic; real numbers; equations and inequalities; 

factors and exponents; polynomials; the real number plane; radicals; and 
functions and realtions. 



BASIC MATH 1-2 (2 semesters - grades 10 or 11) 

Purpose: To provide remedial mathematical training for students deficient 

in mathematical skills. 

Prerequisites: At least 10th grade status. This course is closed to students 

who have completed Algebra 1-2 or have completed Pre-Algebra 1-2 with 
a grade of C or better. 

Topics to be included: Operations and concepts related to the basic arithme- 

tic fundamentals and their application to fractions and decimals. Be- 
yond this the student may pursue work in measurement and basic alge- 
braic operations and concepts. 



LAB GEOMETRY: (1 semester - grades 10-12) 

Purpose: To provide an intermediate course of study between Algebra 1-2 

and Geometry 1-2 for the student who requires more background in 
elementary space relationships and the basic concepts of abstract 
math. For those who have experienced difficulties with Mathematics 
but desire to take further math. Lab Geometry serves as a basic in- 
troduction to Geometry 1-2. 

Prerequisites: Completion of Algebra 1-2 and teacher recommendation based 

upon achievement in Algebra! 1-2 and a Geometry prognosis exam. 

Note: After completion of. Lab Geometry, Geometry 1-2 must be taken 

and satisfactorily completed to meet minimum college entrance require- 
ments . 
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Topics to be included: Systems of linear and angular measurements; basic 

properties of polygons including areas and related algebraic compu- 
tations; spatial equalities and inequalities; basic properties of 
circles including relationships of angles and circles; basic coor- 
dinate geometry. 



GEOMETRY 1-2: (2 semesters - grades 9-12) 

Purpose: To provide the students with an awareness of the structure and 

patterns of mathematics; to develop the students' capacity for analy- 
sis and orderly , consistent thinking; and to acquaint the student 
with the properties of plane and solid figures as a foundation for 
further studies. 

Prerequisites: Satisfactory completion of Algebra 1-2. Students who elect 

to take Lab Geometry prior to Geometry 1-2 should achieve a grade of 
C or better in Lab Geometry. 

Topics to be included: Point-line relationships; development of properties 

of plane and solid figures; distinction between inductive and deduc- 
tive thought processes with extensive applications of both; areas of 
polygons and circles; similarigy; ratios and proportions; and coordi- 
nate geometry . 

ALGEBRA 3-4: (2 semesters - grades 10-12) 

Purpose: To provide a rigorous course primarily orientated toward the needs 

of those students planning to continue their education in a four year 
college program. 

Prerequisites: Algebra 1-2 and Geometry 1-2 with a grade of "C" or better, 

or departmental approval. 

Topics to be included: Further development of concepts from Algebra 1-2; 

real and complex number systems; polynomials and rational expressions; 
functions and relations; exponents and radicals; coordinate geometry; 
quadratic, exponential and logarithmic functions; systems of equations 
and inequalities; theory of equations; sequences, series and the bi- 
nomial theorem; and permutations , and combinations . 

TRIG-MATH ANAL 1: (2 semesters - grades 11-12) 

Purpose: TO provide a highly structured course of study primarily for stu- 

dents preparing for further academic, work in mathematics , science or 
other technical areas. 

Prerequisites: Completion of Algebra 3-4 with a grade of "C" or better, or 

departmental approval. 
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Topics to be included: Further development of concepts from Algebra 3-4; 

set theory; the real numbers; functions (exponential, logarithmic, 
and trigonometric); triangle solutions and vectors; inverse functions; 
complex numbers and polar coordinate forms; polynomial functions; se- 
quences and mathematical induction; and matrices and determinants 
(systems of equations) . 



MATH ANALYSIS 2-3 

Purpose: To provide the superior mathematics student with a preparation 

for calculus and a preview of advanced college-level mathematics. 

Prerequisites: Completion of the mathematics course sequence through Trig- 

Math Analysis 1 with at least a "B" grade average and departmental 
recommendation. 

Itopics to be included: Extension and correlation of concepts developed in 

previous inathematics courses and an introduction of topics from modern 
abstract algebra, probability, analytic geometry, theory of limits, 
and integral and differential calculus. 



CONSUMER MATH: (1 semester - grade 12 ONLY) 

Purpose: To provide a course for seniors who need an additional mathema- 

tics credit to meet minimum high school graduation requirements or who 
desire some background in basic consumer mathematics. 

Prerequisites: Twelfth grade status. This course is closed to students 

who have successfully completed Geometry 1-2. 

Topics to be included: Topics will be selected from programmed materials 

on consumer buying, household budgeting, payroll and checking accounts, 
interest rates, taxes, savings and investments. 

ENGINEERING MATHEMATICS 1-2 (Proposed) 
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REQUIREMENTS 



The secondary mathematics program in the Kent School District is designed to of- 
fer each student a maximum amount of mathematics commensurate with his abilities 
and interests. A student must complete a mathematics course in grades 7, 8, ahd 
9 with successful completion of three semesters of mathematics in grades 9-12 to 
satisfy a district graduation requirement. 

College entrance requirements are greater than those for graduation from high 
school. Colleges and universities vary widely in their mathematics requirements 
for admission. A student planning to enter college should acquaint himself with 
the requirements for the college of his choice either by consultation with the 
counselor or by direct communication with the college. In general, three years 
of mathematics which should include Algebra 1-2, Geometry, and Algebra 3-4 are 
strongly recommended. 



GUIDANCE 

A function of the guidance program is to guide each student into a mathematics 
course which is consistent with his background, his maturity level, his vocation- 
al interests, and his level of ability. Guidance in mathematics is primarily the 
responsibility of the classroom teacher with assistance from the counselor, the 
department chairmen, and the mathematics coordinator. 

It should be recognized that various factors (parental pressures, status, and 
self-established goals) may cause a student to seek enrollment in a course for 
which he does not meet the prerequisites. If the student insists on taking the 
higher course after individual counseling, he should have the opportunity to do 
so. However, if unsuccessful during a trial period, he should be rescheduled 
into a course more consistent with his ability. 



EVALUATION 

In order to determine the effectiveness of the total secondary mathematics cur' 
riculum in the Kent School System, it is necessary that continuing evaluation 
procedures and practices be established. This evaluation will provide opportU' 
nity for indicated revisions to insure maintenance of a sound mathematics pro- 
gram. 



Three basic areas to be covered are: 

performance and attitude of the students including development of basic 
skills, understanding of fundamental concepts, applications to problem sol 
ving, and general enthusiasm for mathematics 

administration of the program including consistency, flexibility, and pro- 
vision for individual differences 

teachability and suitability of materials and textbooks in classroom use 

Among the techniques which might be employed in carrying out this evaluation 
are standardized tests, questionnaires to graduates 6f the Kent Schools, and 
professional judgment of teachers and administrators. 
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PREFACE 



This resource guide for Accelerated Modern Math 7 is organized as follows: 

1. A recommended sequence of units with a suggested 
time allotment for each unit. 

2. Unit Outlines 

a. Specific objectives to be realized by the student 
on completion of the unit. 

b. A detailed breakdown of the unit into sub-units 
with suggestions for developing topics and hints 
for the teacher in presentation of topics . 

The time allotment for each unit is included only as a guideline for the teacher. 
The specific objectives of each unit set a basic body of material to be covered 
in Accelerated Modern Math 7 and the standard of proficiency that should be ex- 
pected from each student in the Kent School District. 

The fact that this guide can be beneficially revised will become evident with 
use. We hope that teachers using it will critically analyze it and make comments 
and suggestions about its utility, content and structure. 



COMMITTEE FOR ACCELERATED MODERN MATH 7 GUIDE 

Cheryl Johnson, Chairman 
Meridian Junior High School 



Dean D. Woerner M. Joseph Tappero 

Sequoia Junior High School Kent Junior High School 

Miss Shelly Parker, Typist 
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INTRODUCTION 



Statement of Purpose 

The purpose of the accelerated course of Modern Mathematics 7 is to provide an 
essential part of the mathematical background that all students will need as 
adults, and, at the same time, build a solid foundation for any future work in 
mathematics. The contents of Accelerated Mathematics 7 provides for the pupil's 
steady growth in thinking mathematically, understanding the basic concepts, 
appreciating structure and pattern, and increasing proficiency in using mathe- 
matics. Specifically, students are prepared for a course in Algebra 1-2 in the 
eighth grade * 



Objectives 

The specific objectives of Accelerated Modern Mathematics 7 are to 

provide students with an understanding of the structure of the set of the 
real number system 

provide the students with an intuitive background in both metric and non- 
metric geometry in two and three dimensions 

develop the students' proficiency in using mathematical symbols 

develop the students' skill in computation and in simplification of ex- 
pressions involving operations with real numbers 

enable students to apply their knowledge of the structure of the real num- 
ber system, and the methods for the solution of equations in on,' variable, 
in problem-solving situations 



Prerequisites and Selection of Students 

Seventh grade status, achievement of at least one year above grade level in 
mathematics, and reading as indicated by a standard achievement test, as well 
as an IQ score of 115 or higher or teacher recommendation. 
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RECOMMENDED TEXTS AND REFERENCE MATERIALS 

Basic Textbooks : 

Dolciani, Woo ton, Beckenbach, Chinn Modem School Mathematics - Structure and 
Method, Book 7; Houghton Mifflin Co. (Boston, 1967) 

Dolciani, Wooton, Beckenbach, Makert Modem School Mathematics - Structure and 
Method) Book 8; Houghton Mifflin Co. (Boston, 1967) 

Supplementary References : 

Bergaiaini Mathematics ; Time Inc. (New York, 1963) 

Duncan, Capps, Dolciani, Quast, Zweng Modem School Mathematics - Structure and 
Use; Houghton Mifflin Co. (Boston, 1967) 

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics I; Addison- 
Wesley Publishing Co. (Palo Alto, 1967) 

Eicholz, O'Daffer, Brumfiel, Shanks, Fleenor School Mathematics II; Addison- 
Wesley Publishing Co. (Palo Alto, 1967) 

Gundlach, Buffie, Denny, Kempf Junior High School Mathematics; Laidlaw Brothers 
(River Forest, Illinois, 1968) 

Gardner Scientific American Book of Mathematical Puzzles and Diversions; Simon 
and Schuster (New York, 1959) j 

Gardner Second Scientific American Book of Mathematical Puzzles and Diversions; 

Simon and Schuster (New York, 1961) j 

Nichols, Flournoy, Kalin, Simon Elementary Mathematics - Patterns and Structure; 
Holt, Rinehart, Winston (New York, 1966) 

Parker The Structure of Humber Systems; Prentice-Hall (Englewood Cliffs, 1966) 

Scheid Elements of Finite Mathematics; Addison-Wesley Publishing Co. (Reading, 

Mass., 1962) 

School Mathematics study Group Mathematics for Junior High School t Volumes I 
and II; Yale University Press (New York, 3.961) 

School Mathematics Study Group Probability for Intermediate Grades; Stanford 
University (Palo Alto, 1965 and 1966) 

School Mathematics Study Group Reprint Series; Stanford University (Pale Alto, 1967) 

Smith Explorations in Elementary Mathematics j Prentice-Hall (Englewood Cliffs, 1966) 

Wirtz, Botel, Numley Discovery in Elementary School Mathematics; Encyclopedia 
Britannica Press (Chicago, 1963) 
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UNIT 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 



SUGGESTED TIME ALLOTMENTS 



First Semester 

Sets and Numbers . . .... ... • • • 

Properties of Addition and Subtraction in the Set of 
Whole Numbers . . . . . . . . . . ... . . . • . • • 

Properties of Multiplication and Division in the Set of 

Whole Numbers . . . .... ..... . • • • • • • • 

Numbers and Numerals . . . . ... • • • • • • • 

Algorithms of Arithmetic 

Sets and Geometry 

Number Theory 

Line and Angle Relationships ■ 

Coordinate Systems on a Line ...... 

Fractions and Rational Numbers . . 

Decimals for Rational Numbers 

Measurement and Geometry ......... 

Percentage and Statistics 



Suggested 
Time * 

4 days 

4 days 

4 days 
4 days 
4 days 

7 days 

8 days 
6 days 
6 days 
6 days 
6 days 

3 days 

4 days 



*Thi8 schedule gives 149 total days with the omission of the two optional chap- 
ters. Individual teachers way wish to vary the time allotments as necessary. 
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SUGGESTED TIME ALLOTMENTS 

* . Suggested 

UNIT Second Semester Time 

XIV The Set of Integers 5 days 

XV Rational Numbers 4 days 

XVI Addition and Subtraction of Rational Numbers 5 days 

XVII Multiplication and Division of Rational Numbers 4 days 

XVIII Geometric Figures in the Plane 3 days 

XIX Congruence and Measurement of Plane Figures 5 days 

XX Exponents and Scientific Notation 4 days 

XXI The Metric System 5 days 

XXXI Precision and Accuracy Optional 

XXIII Decimal Numerals and Real Numbers 5 days 

XXIV Open Number Sentences 5 days 

XXV Solving Open Number Sentences 5 days 

XXVI Using Equations 5 days 

XXVII Square Roots? Similar Figures . . . . 6 days 

XXVIII Pyramids and Prisms 6 days 

XXIX Cones , Cylinders, and Spheres 5 days 

XXX Relations, Functions, and Graphing 5 days 

XXXI Probability Optional 
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